SI Materials and Methods
Joint linkage QTL mapping
Joint linkage mapping was performed by fitting family main effects and conducting stepwise model selection of SNP marker within family effects (4) . Thresholds for declaring a significant marker-QTL association were obtained by permutation testing with 1000 permutations of each trait data set (5) . The identified QTL positions were then optimized by iteratively testing the adjacent eight markers on both sides of each QTL position originally identified until an optimal model fit was achieved. Support intervals for a QTL were determined by moving the QTL from its peak marker position to the nearer of the closest adjacent marker or an imputed pseudomarker 1 cM away while maintaining family main effects and other QTL at their peak positions. If the QTL effect remained significant at P  0.05 at the modified position, then the next adjacent marker or pseudomarker was tested. This process was continued in each direction away from the peak position until the marker effect was no longer significant, at which point the support interval boundary was declared. Allelic effects for each marker and family were estimated simultaneously from the final selected joint linkage QTL model and the Benjamini-Hochberg procedure (6) was used to determine the 5% false discovery rate (FDR) threshold for declaring significant allele effects. The final QTL model was also used to predict photoperiod response of the founders by their progeny RILs. Founder predictions were generated by adding twice the sum of their QTL allelic effects and the corresponding family effect to the B73 photoperiod response. The final joint linkage model was also fit to each set of individual environment RIL BLUPs to produce estimates of environment-specific allelic effects for each founder allele at each QTL. Variance components due to family, QTL, and residual effects were estimating by fitting the final joint linkage model with all effects as random. The proportion of phenotypic variance associated with each marker was estimated by their variance component divided by the sum of all variance components in the model.
Genome-wide association analysis
Genome-wide association study (GWAS) was performed by projecting 26.5 M founder SNP and 1M CNV genotypes from the maize HapMap version 2 (7) on RILs. Each maize chromosome was analyzed separately for SNP associations with photoperiod response. To control for genetic variation outside of the chromosome being tested, SNPs were tested for association with residual values resulting from fitting the photoperiod response BLUPs to the final joint linkage QTL model, excluding QTL on the test chromosome (8) . GWAS was then conducted using a sub-sampling strategy, in which 100 random samples (without replacement) of 80% of the RILs from each family were tested separately for GWAS (8, 9) . SNPs associated with the residual phenotypes were selected using forward regression implemented in TASSEL (10) with a significance threshold of p<10 -6 . The resample model inclusion probability (RMIP) (9) for each SNP was computed as the frequency with which a SNP was included in the GWAS multiple regression model among the 100 subsample analyses.
Candidate Gene Identification in Maize Genome
A list of candidate genes involved in Arabidopsis photoperiod pathway was curated from published literatures and public databases, such as TAIR (www.arabidopsis.org)(11) and GRAMENE (www.gramene.org) (12) . In the curation effort, we also included the candidate genes identified in photoperiod pathway, related super-pathways, and the ones that interact with flowering time pathway integrators and floral meristem identity genes.
Using Arabidopsis candidates as reference, we performed a global search on maize AGPv2 filtered gene set (release 5, www.maizesequence.org), of which maize photoperiod response orthologs are determined based on sequence similarity, coverage in homology relationships, duplication consistency score and consistency of a multiple species phylogenetic framework provided by Ensembl Compara comparative genomics pipeline (13) . Input for
Compara ortholog determination consists of the longest translation for each gene locus, filtered for transposons and other low-confidence genes from available whole genome sequences;
clustering was performed by all-versus-all BLASTP followed by the extraction of genes linked either by best reciprocal BLAST, or BLAST score ratio larger than the threshold of 0.33 (14) .
For each resulting cluster, we conducted multiple alignment based on protein sequences, inferred the evolutionary relationship by reconciling gene trees with the established species tree topology and determined ortholog/paralog calling based on the internal nodes annotated to distinguish speciation/duplication events of a rooted phylogeny (13, 15) . Only genes in one-to-one, one-tomany and many-to-many orthologous relationships were considered.
In addition, we positioned cloned maize genes known to affect flowering time on the reference sequence by a combination of searching for loci directly in maizegdb.org (16) , and by BLAST analysis at maizesequence.org. Genes with homology to rice Ghd7 or sorghum Ma1/PRR37 were identified by protein BLAST searches of the translated published sequences against the maize reference genome at maizesequence.org, using a threshold of E < 10 -10 .
Enrichment of candidate genes near GWAS associations was performed by computing the proportion of SNPs associated with photoperiod response at RMIP ≥ 0.05 within 100kb of any gene on the candidate list and comparing that to the proportion of all 27.5M HapMap SNPs and CNVs within the same intervals. germination rates and drought stress, some rows had few plants; these were excluded from the study. Only HR or HNR subclasses with at least 10 data points in each environment were included for analysis. T-tests with Bonferroni corrections for multiple testing were used to test the significance of the flowering time difference between HR and HNR. Genotyping-BySequencing (GBS) (17) was used to precisely determine the recombination points in recombinants. The substitution mapping procedure widely used in fine mapping (18) was used to delimit the causal QTL region.
Teosinte population development and genotyping
In order to compare the QTL controlling differences in anthesis date between maize and teosinte to NAM QTL, we mapped QTL in a maize-teosinte BC 2 S 3 population that was genotyped at 19,838 markers using GBS. In the cross, W22 was the recurrent parent and the To assess whether late flowering alleles are prevalent in teosinte, we compared eight indepedent teosinte alleles in families derived from crosses with maize inbred W22 (Table S8) .
Six of these families were BC Hp301  Il14H  P39  B73  B97  Ky21  M162W  Mo17  MS71  Oh43  Oh7B  M37W  Mo18W  Tx303  CML52  CML69  CML103  CML228  CML247  CML277  CML322  CML333  Ki3  Ki11  NC350  NC358  Tzi8 Days to Silk photoperiod response (growing degree days) 
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Allele at Vgt1
ZmCCT "0"
ZmCCT "1" A1  ATGTAGGCCCATTCAGCATATC  TATTGCAGTTGGCAATTGAGAC  A2  TTATTTTAGGACAGAGGCATGGA TTATCTGCTTCTCAAAGCACCTC  A3  TCATAGCATCAGGCATCAGC  TACATCAGTGGGCGTACCAA  A4  TATCTGCTCCTTCCTCCATCTC  TGCACCAGAGTGTCTTTTGTCT  A5  AGGAGACACCCCTAGCCAAT  AGCTTGGGAGGGAGATTTGT  A6 CACTTATCCTCGCTCGATCTCT GGACGTGTTGAGTACCAATGAA
ZmCCT gene regions sequenced in 16 teosinte inbred lines
ZmCCT regions sequenced Name Race Accession Location A1 A2 A3 A4 A5 A6 TIL01 Balsas Ames 28399 Tzitzio, Michoacan X X X TIL02 Balsas na Ixcapuzalco, Guerrero X X TIL03 Jalisco Ames 28400 La Lima, Jalisco X X X X X TIL04 Balsas na Teloloapan, Guerrero X X X X X TIL05 Balsas na S. Pedro Juchatengo, Oaxaca X X X X X TIL06 Balsas Ames 28401 Palo Blanco, Guerrero X X X X TIL07 Balsas Ames 28402 Tierra Colorada, Guerrero X X X X TIL08 Balsas na Tepoztlan, Morelos X X X X X TIL09 Balsas Ames 28403 Tejupilco, Mexico X X X X TIL10 Balsas Ames 28404 Teloloapan, Guerrero X X X X TIL11 Jalisco Ames 28405 Amatlan de Cañas, Nayarit X X X X X TIL12 Jalisco na Huitzuco, Guerrero X X X X X TIL14 Jalisco Ames 28406 El Rodeo, Jalisco X X X X TIL15 Balsas Ames 28407 Palo Blanco, Guerrero X X X X X TIL16 Balsas Ames 28408 Palo Blanco, Guerrero X X X X X TIL17 Balsas Ames 28409 Teloloapan, Guerrero X X X 
